MEGHALAYA is mainly based on rural economy. About 81% of the state's population resides in rural areas and their livelihood depends on agriculture. Agricultural developmental activities of the state control employment and income generation to a great extent. Therefore, agriculture plays a predominant role in the state's economy. However, the state is yet to reach the national level both in economic and agricultural growth rate. Though 81% of the state's population depends on agriculture, the net cropped area is quite less and is only about 9.87% of the total geographical area of the state. The food grains produced are not sufficient to feed a population of 2.3 million and the state needs to buy 1.22 lakh tonnes food grains annually from other states 1 . To bridge the deficit between demand and availability to consumers, the Government of Meghalaya launched the Meghalaya State Rice Mission (MSRM) in 2013, consisting of an integrated set of programmes aimed at narrowing the gap between rice production and consumption by doubling the production of rice -a major staple food of the state 2 . One of the key components of MSRM is to increase the area under boro rice from the existing area of 13,000 hectares to 39,000 hectares. For planning the expansion of boro rice, it is essential to delineate the area suitable for boro rice production. Hence, delineation of area suitable for boro rice cultivation in different districts is essential. The Directorate of Agriculture, Government of Meghalaya therefore requested NESAC to study and identify areas suitable for expansion of boro rice in the state (Figure 1 ) using space technology and other related information on soil, climate, topography, etc.
Areas suitable for a particular crop were identified by analysing land suitability through land evaluation process which assess the performance of a particular land when used for a specified purpose. It involves interpretation of different information on climate, soils, land forms, vegetation and other aspects of land and compares the existing land quality with the requirements of alternative land use 3 . For evaluating land suitability for different crops, satellite images were used to estimate biophysical parameters and different indices along with analysis of cropping systems and mapping of land-use/land-cover during different seasons 4, 5 . However, by using remote sensing data alone, crop suitability for a particular area cannot be suggested unless the data derived from remote sensing images are integrated with site-specific climate and soil data. Various physiographic units can be delineated from remote sensing images along with derivation of ancillary information like slope and aspect of the study area. Different thematic maps prepared from remote sensing images coupled with information on soil properties and soil sites from soil maps can be integrated in the Geographical Information System (GIS) to assess suitability of various soil and biophysical conditions to a particular crop. The present study was carried out to assess soil site suitability for boro rice using geospatial technologies to expand the area under boro rice in Meghalaya.
Identification of potential areas for expansion of boro rice
Land evaluation for soil site suitability for boro rice was done according to FAO guidelines 3, [6] [7] [8] . It provides information about different opportunities and constraints for use of the land and therefore helps to take a decision on optimal utilization of resources, which is an essential prerequisite for land-use planning and development. Moreover, during soil site suitability analysis, the main limiting factors for agricultural production are identified. This enables decision makers, viz. land-use planners, land users and agricultural support services to develop a crop management plan so that such constraints can be overcome and productivity can be increased. Lands are categorized into different suitability classes and sub-classes based on the terrain characteristics, soil properties like depth, texture, drainage, soil pH, etc. and by analysing existing land use 9 . The existing soil map prepared by National Bureau of Soil Survey and Land Use Planning (NBSS&LUP) at 1 : 250,000 scale was updated to 1 : 50,000 scale by studying additional soil profiles based on physiography base map prepared from Resourcesat-2 LISS III images Various fertility maps were generated by using interpolation tool of ArcToolbox (ArcGIS software). All thematic maps were overlaid in GIS environment (ArcMap) and by using overlay function of analysis tools of ArcGIS software, a composite layer was prepared. The composite layer with attributes of all input layers was used to compare the requirements of boro rice with the existing land quality and values of degree of limitation ranging from 0 (suggesting no limitation) to 4 (suggesting very severe limitation) were assigned 10 . Suitability classes of land were assigned according to the number and intensity of limitations and classified as highly suitable (S1), moderately suitable (S2), marginally suitable (S3) and not suitable (N) (see Table 1 ).
Results and discussion
From the study it was observed that out of 4903 sq. km study area only 807 sq. km (16.5%) is suitable for boro rice cultivation in the state. Though 16.5% area is suitable for boro rice, only 0.8% (635 ha) area is highly suitable, which is found in West Garo hills district. It was observed that 581.74 sq. km area is marginally suitable whereas 219.07 sq. km area is moderately suitable (Table  2 and Figure 2) .
It was observed that suitable areas are distributed in 20 blocks of 8 districts of the state. More than 50% of suitable areas are found in West Garo hills that cover 484.3 sq. km, whereas only 0.7 sq. km area which is the lowest area is found in West Khasi hills district (Table 3) . It was also observed that highly suitable areas are found in Selsella and Dadenggre block of West Garo Hills district followed by Betasing block of South West Garo hills. The lowest area is found in Nongstoin block of West Khasi hills district (Table 4) .
Based on problems of soil and topography which cause various degrees of limitations for growing of boro rice, suitability classes were divided into 20 sub-classes (Table  5 ). It was observed that slope, soil texture, soil fertility (acidity) and soil drainage are the major limiting factors/problems, because of which maximum areas are found marginally and moderately suitable for boro rice expansion (Figure 3) . Based on problems/limitations of the land, land users and planners can decide on crop management strategies to increase crop productivity.
Soil samples were collected from 121 locations and analysed in the soil testing laboratory of the research office, Shillong. It was observed that the soil textures of the study area vary from sandy loam, loamy sand, sand, sandy clay and sandy clay loam. Various studies showed that for paddy cultivation, light texture soils like sandy soils are not suitable whereas heavy texture soils like clay and sandy clay soils are suitable. It was observed that 0.5% of area has sandy soil which poses severe limitations; therefore, these areas are not suitable for boro rice cultivation. The soils with sandy loam and loamy sand textures cover 43.4% of area which is marginally suitable for boro rice cultivation. Sandy clay loam soils that cover 50.1% of area are moderately suitable for boro rice cultivation. It was observed that only 6% of area of the study area have a sandy clay soil texture which is highly suitable for boro rice cultivation ( Figure 3) . The soil analysis results show that soil pH of the study area varies from 4.9 to 5.9 which are moderately and highly suitable for boro rice cultivation respectively ( Figure 3 ).
